Golden Gate-based metabolic engineering strategy for wild-type strains of Yarrowia lipolytica.
The yeast Yarrowia lipolytica represents a future microbial cell factory for numerous applications in a bio-based economy. Outstanding feature of this yeast is the metabolic flexibility in utilising various substrates (sugars, fatty acids, glycerol, etc.). The potential of wild-type isolates of Y. lipolytica to convert glycerol into various value-added compounds is attracting attention of academia and industry. However, the already established tools for efficient engineering of the metabolism of Y. lipolytica are often dependent on genetic features like auxotrophic markers. With the present work we want to introduce a new set of vectors for metabolic engineering strategies, including CRISPR/Cas9 technology. The system is based on GoldenMOCS, a recently established rapid Golden Gate cloning strategy applicable in multiple organisms. We could show that our new GoldenMOCS plasmids are suitable for the extrachromosomal overexpression of the gene glycerol kinase (GUT1) in wild-type isolates of Y. lipolytica resulting in enhanced conversion of glycerol to erythritol and citric acid. Moreover, a GoldenMOCS plasmid for CRISPR/Cas9 mediated genome editing has been designed, which facilitates single gene knock-outs with efficiencies between 6% and 25% in strains with genetic wild-type background.